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Abstract
Background: Preservation rhinoplasty (PR) is a new chapter in rhinoplasty history. The term was coined by Daniel in 2018
and represents a fundamental change in philosophy.
Objectives: The aim of this study is to discuss a single-surgeon case series utilizing PR techniques.
Methods: One hundred fifty-three primary rhinoplasty cases were studied retrospectively between December 2016 and
August 2017. One hundred cases had at least 1 year of follow-up. Technical details were recorded, including dissection
plane, ligament preservation, tip support, lateral crural maneuvers, alar contour grafts, and preservation of the dorsum vs
traditional reduction. These 100 cases can be categorized as either complete preservation rhinoplasty (PR-C) or partial
preservation rhinoplasty (PR-P).
Results: All patients had open rhinoplasty and the average follow-up time was 13 months. All patients had preservation
of the dorsal soft tissue envelope, and in 36 the entire soft tissue envelope and ligaments were preserved. Fifty-four had
preservation of the alar cartilages. Thirty-one had dorsal preservation. The combinations include: PR-C (skin, dorsum, and
alars): 24; PR-P (skin and dorsum): 2; PR-P (alars and dorsum): 2; and PR-P (skin and alars): 7.
Conclusions: In most patients, the dorsal soft tissue envelope and nasal ligaments can be preserved. When possible, the
lateral crura should be preserved and tensioning chosen over excision. Dorsal preservation is a versatile technique when
proper patient selection is undertaken, and long-term issues with the middle vault and keystone area can be avoided. Some
patients will benefit from total preservation where nothing is removed/disrupted and underlying structures are reshaped.

Level of Evidence: 4

Editorial Decision date: March 15, 2019; online publish-ahead-of-print April 8, 2019.

Preservation rhinoplasty (PR) is a new chapter in rhinoplasty
history. The term was first coined by Daniel1 in 2018 and represents a fundamental change in philosophy. Just as the
open approach transformed rhinoplasty surgery, PR is similarly transformative, leading surgeons to rethink traditional
dogma. In certain cases, the standard teaching of reduce
and rebuild can be replaced with preserve and reshape.
Structural rhinoplasty evolved as surgeons realized that when
nasal anatomy is taken apart and/or made smaller, structures
must be rebuilt and strengthened to resist the forces of scar
contracture. However, if anatomy is preserved, less structural
rebuilding is necessary. This paper presents a series of 100

consecutive primary rhinoplasties with a review of preservation techniques and applicability. It will also address how to
incorporate these techniques into your rhinoplasty practice.
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What Is Preservation Rhinoplasty?

Skin Sleeve
For decades, surgeons have preferred the sub-superficial
musculoaponeurotic system (SMAS) plane when elevating
the skin sleeve as this plane is relatively avascular and less
disruptive than the previously utilized subcutaneous plane.
However, sub-SMAS dissection is still associated with significant posttreatment swelling, numbness, prolonged
scar remodeling, and induration. Long-term thinning of
the soft tissue envelope (STE) is a major concern as noted
by Tardy and recently demonstrated by Toriumi.2,3 In contrast, elevating the STE in a continuous subperiochondrialsubperiosteal dissection (SSD) results in minimal swelling,
near-normal sensation, minimal scar remodeling, and
avoidance of long-term thinning of the STE.4 Elevation
of the STE as a single sheet is critical to minimizing both
short- and long-term problems.

Dorsum
In the majority of rhinoplasties performed today, the dorsal
hump is resected, leading to the creation of an “open roof”
that requires osteotomies and midvault reconstruction
with upper lateral cartilage tensioning sutures, spreader
grafts, or spreader flaps. In contrast, dorsal preservation
maintains the dorsal structures while eliminating the dorsal
hump through the use of septal resection followed by osteotomies to reduce the height of the dorsal line. Thus, one
is able to modify the dorsum without destroying its normal
anatomy. As a result, no midvault reconstruction is necessary and the dorsal aesthetic lines are maintained. Saban
et al5,6 have recently simplified Cottle’s original push-down
procedure by resecting a high subdorsal septal strip,
which allows the dorsal convexity to flatten. Mobilization
and lowering of the bony nasal pyramid is achieved with
either a push-down or let-down procedure. A push-down
procedure lowers the bony pyramid into the pyriform aperture. A let-down procedure also lowers the bony pyramid;
however, bone is also removed laterally at the junction of
the nose with the maxilla. In a let-down, the bony pyramid
can sit on the ascending process of the maxilla or descend
into the pyriform aperture.

Alar Cartilages
Traditionally, surgeons achieved the desired tip shape
through the use of a combination of excision, incision,

Figure 1. The chart illustrates how preservation rhinoplasty
(PR) is composed of the following 3 parts: (1) elevating the
skin sleeve in the subperichondrial-subperiosteal plane; (2)
preserving the osseocartilaginous dorsum; and (3) maintaining
the alar cartilages with minimal excision while achieving the
desired shape using sutures. If all 3 techniques are done,
we consider this to be total preservation, or PR-C (complete).
However, the reality is that certain patients will not require all
3 preservation modalities, resulting in a partial preservation
rhinoplasty (PR-P). PR-P(S) refers to preservation of the soft
tissue envelope, PR-P(D) refers to preservation of the dorsum,
and PR-P(A) refers to preservation of the alar cartilages.
Different combinations are possible depending on the patients.

sutures, and grafts. Although the results were good initially, a significant percentage of these cases degraded
over time. However, the adoption of tip suturing, and
structural support with various columellar struts, septal extension grafts, and tongue-in-groove procedures have dramatically improved intermediate results with maintenance
of projection and fewer tip deformities. PR advances tip
surgery even further by preserving virtually the entire alar
cartilage, which enhances function and reduces potential problems. In addition, revisions are much simpler. The
combination of a subperichondrial exposure and maintenance of a completely intact alar cartilage represents a dramatic new advance in tip preservation surgery.

Classification
Due to the wide variety of anatomy and aesthetic goals, surgeons employ a large number of preservation surgical techniques (Figure 1).7 Ideally, a complete preservation rhinoplasty
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PR comprises the following 3 elements: (1) elevating the
skin sleeve in the subperichondrial-subperiosteal plane;
(2) preserving the osseocartilaginous dorsum; and (3)
maintaining the alar cartilages with minimal excision while
achieving the desired shape using sutures. Note: PR refers
to 3 components, 1 of which is dorsal preservation—the 2
terms should not be used interchangeably.
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METHODS
One hundred fifty-three primary rhinoplasty cases were
studied retrospectively between December 2016 and
August 2017. The study was conducted in accordance with
the principles set forth in the Declaration of Helsinki. One
hundred cases had at least 1 year of follow-up and were
therefore included in the study. No secondary rhinoplasty or
secondary septoplasty cases were included. Asian patients
were excluded as their dorsa are rarely reduced and thus
they are not candidates for a PR-C. Any patient not having
at least 1 year of follow-up was also excluded. All patients
included had not undergone any previous nasal surgery
whatsoever. Data were collected in all cases regarding age,
gender, ethnicity, and technical details of the operation (dissection plane of tip, dissection plane of dorsum, preservation of ligaments, columellar strut vs septal extension graft,
lateral crural maneuvers, use of alar contour grafts, and preservation of the dorsum vs traditional reduction and midvault
reconstruction). Patients were seen for follow-up at 1 week,
1 month, 3 months, 6 months, and 1 year after surgery. These
100 cases can be categorized as either PR-C or PR-P.

Surgical Techniques
Rhinoplasty surgery is highly varied with virtually unlimited techniques selected based on analysis and aesthetic
objectives. The following description reflects the senior
author’s (A.M.K.) current techniques.

Elevation of the STE
Elevation of the STE in the subperiochondrial-subperiosteal
plane is a 3-step sequence: (1) a continuous SSD over the

dorsum; (2) subperiochondrial dissection of the tip; and (3)
connecting the 2 pockets at the scroll ligament complex. It
should be noted that an open approach is utilized in 98%
of patients and exposure is done in the following manner.
Dorsal dissection is performed first through a unilateral
hemitransfixion incision whereby a subperichondrial plane
is entered at the anterior septal angle and dissected laterally to the pyriform ligament, cranially to the caudal portion of the nasal bones, and caudally to the vertical scroll
ligament. After the cartilaginous dorsal dissection is finished, bilateral infracartilaginous incisions are made. The
subperichondrial tip dissection begins at the turning point
of the lateral crus and continues medially over the domes.
Entrance into a subperichondrial plane over the alar cartilages is tedious and requires sharp dissection and small
elevators to access the correct plane. Once entered, the
perichondrium lifts easily as a sheet and an elevator is
used to sweep the perichondrium upwards. No bleeding
or visible SMAS tissue should be seen. Once the perichondrium has been lifted off of the domes, a transcolumellar
incision is made and the lateral and central pockets are
connected. This releases the tip complex from the STE
and Pitanguy’s ligament is encountered as well as the
ligament’s lateral extensions—the vertical scroll ligaments.
Pitanguy’s ligament in marked and divided with 2 sutures.
At this point, the vertical scroll ligaments are released with
upward sweeping motions and the dorsal and tip dissections are connected at the scroll ligament complex. Finally,
a subperiosteal dissection of the bony pyramid is done up
to the nasal radix and down to the maxilla in preparation
for piezoelectric surgery (extended open approach).8

Preservation of the Dorsum
After elevating the STE, a wide submucosal dissection of
the subdorsal septum is performed as well as dissecting
for at least 5 mm under the upper lateral cartilages. Two
anatomic points must clearly be delineated: the anterior
septal angle (ASA) and the W-point. The W-point is defined
as the point of the separation of the upper lateral cartilages
from the dorsal septum. The intervening area between the
ASA and W-point is called the W-ASA segment. Dorsal
preservation consists of 2 parts: septal strip resection to
flatten the dorsal hump, and osteotomies to mobilize the
bony pyramid and to lower the dorsal bridge.

Septal Strip Removal
Pretreatment, the position of the ideal dorsum is marked
on the patient’s profile. This allows visualization of the
shape of the strip(s) that will be removed. It should be
noted that in dorsal preservation surgery, the amount of
subdorsal septum removed is slightly greater than the intended reduction because the dorsum is lowering and
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(PR-C) would be done, consisting of elevating the STE as a
single subperichondrial-subperiosteal sheet, preserving the
dorsum, and retaining all of the alar cartilages and ligaments.
However, the reality is that certain patients will not require
all 3 preservation modalities, resulting in a partial preservation rhinoplasty (PR-P). For example, many Latin patients
have thick skin and an underprojected tip. The tip may require extensive debulking. On the other hand, the dorsum
is preserved and lowered, while the alar cartilages are preserved and supported on a septal extension graft. Thus, the
procedure can be classified as a type of partial preservation
rhinoplasty, termed PR-P(DA), where D and A refer to dorsum
and alars. This indicates that the dorsum and alars were preserved but the STE was not. Similar modifications will lead
to different combinations of preservation as ultimately PR is
both a set of principles for all aspects of rhinoplasty surgery
as well as specific surgical techniques.
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Osteotomies to Release the Bony Pyramid
After the initial 2- to 3-mm strip of septum is removed, a low
to low osteotomy is started on the patient’s left nasal bone
with a curved saw from the edge of the pyriform aperture
along the base of the nose. I prefer piezotechnology because: (1) exposure is maximum with the extended open
approach; and (2) the cuts are precise and can be made at
an angle that is 30° to 45° to the face of the maxilla.11 This
angulation allows lowering of the bony vault into the pyriform aperture because cuts parallel to the maxilla make
medial movement more difficult. Once the low to low osteotomy is made, the saw is curved to begin the transverse
osteotomy to the midline. This is repeated on the right
nasal bone, meeting in the transverse midline where the
“radix osteotomy” is completed, and connected down to
the perpendicular plate resection. The nasal bony pyramid
is released and the nose can be mobilized with side-toside movement to push down into the pyriform. At times
there are areas of bony contact that need to be released
further and these can be checked using the full open approach. In addition, a piezoelectric rasp can be used at the
lateral osteotomy sites (especially cephalically) to create a
gap that allows more free movement of the bony pyramid
down into the pyriform aperture. With this technique, lateral strips of bone do not need to be removed even with 7
to 8 mm of lowering. Once the bony pyramid is released,
the surgeon checks the movement of the dorsum to see
if further septal resections are necessary. Further resections are done in 1- to 2-mm increments while watching the
movement of the dorsum. Final touches on the dorsum are
done caudally near the ASA where septum proper is removed. Only after lowering is septal work done to harvest
cartilage or to reset the caudal septum.

Fixation
Fixation is an important step to prevent the dorsum from
“popping up” posttreatment, which would require revision
surgery. Suture fixation of the dorsum is done at 3 points
as previously described.12 After the nose is opened, drill

holes are placed in the nasal bones laterally at the point
of maximum projection of the hump (K-point). Once the
dorsum is lowered to the appropriate height, a 4-0 PDS
needle is passed from the left drill hole down to the remaining septum, and back up through the right drill hole.
The position of the dorsum is checked and the suture tied,
locking the most projecting part of the dorsum down to the
remaining septum. A second suture is done at the most
caudal aspect of the dorsum attaching the distal upper
lateral cartilages (ULCs) to the remaining septum at the
W-point. This suture is very useful as the dorsum can be
sutured to one side or the other if the cartilaginous dorsum
is deviated. In addition, the ULCs can be attached above
the dorsum to gain 1 to 2 mm of projection if needed. The
last suture is placed in between the first 2 sutures, making
sure to lock down the whole dorsum. With this 3-suture fixation technique, there have been no dislocated dorsa and
no recurrent hump deformities.

Preservation of Alar Cartilages
Preserving the alar cartilages, and in particular the lateral
crus, is a relatively recent development. The critical steps
are to achieve tip support with struts, to shape the domal
cartilage with sutures, and to control the lateral crus with
tensioning techniques.

Columellar Strut vs Septal Extension Graft
In all cases, either a columellar strut or septal extension
graft is used. Pretreatment imaging and simulation of the
posttreatment result guides the decision. A septal extension graft is used for the following clinical cases: (1) an
underprojected tip; (2) a normally projected tip encased
in a thick, soft tissue envelope; (3) a normally projected
tip, but the patient requests maximum tip definition; and
(4) a tip with major crural asymmetry. A columellar strut is
preferred in the following cases: (1) normal projection; (2)
overprojection; and (3) the desire for an elastic, mobile tip
(the patient rejects the notion of a stiffer tip posttreatment).
If a columellar strut is chosen, preservation of ligaments is
crucial to maintain tip support.13 In cases with a columellar
strut, the septum is exposed through a right, unilateral
transfixion incision. This incision is actually a transseptal
incision as it leaves 1 to 2 mm of caudal septum attached
to the membranous septum. This approach preserves
Pitanguy’s ligament intact, and this “posterior strut” can be
used to control tip projection and supratip contour.14 After
the dorsal work has been completed, the nasal ligaments
(Pitanguy’s and bilateral scroll ligaments) are reattached
and tip suturing is performed. The columellar strut is then
inserted and attached to the tip complex in a floating
fashion. The strut does not increase projection. It only
helps to maintain tip support. Finally, the posterior strut is
reattached to the caudal septum. The sutured Pitanguy’s
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flattening. The initial strip resection starts approximately
10 mm cephalic to the ASA at the W-point. The W-ASA segment will be modified at the time of tip surgery.9 Initially 2
to 3 mm of septum is resected directly under the dorsum.
This is done to test how the dorsum will move. Curved
scissors are used for the anterior cut in order to stay immediately under the dorsum, and straight scissors for the
posterior cut to ensure a straight cut. Once the cartilage
strip is removed, a tapered triangular portion of the perpendicular plate of ethmoid is resected incrementally with
the use of piezoelectric instrumentation and/or a narrow,
long rongeur. Any remaining septum on the undersurface
of the osseocartilaginous vault is scored with scissors to
help break the tension of the chondro-osseous joint.10
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ligament provides additional tip support and compresses
the infralobule.
If a septal extension graft is chosen, preservation of ligaments is crucial to close dead space in the supratip and
scroll regions and to control the soft tissue envelope. The
septum is exposed through a tip-splitting incision as the
soft tissue is divided from the domes down to the footplate
segment of the medial crura. This soft tissue is not repaired
as support will come from the septal extension graft itself. When using a septal extension graft, it is paramount
to make certain the graft is in the midline. An overlapping
method with a contralateral spreader graft to brace the graft
is preferred. Care is also taken to make sure the posterior
portion of the graft does not “bulge” into the nasal airway or
cause footplate distortion. The caudal end of the graft can
be tailored to create an aesthetic curve of the infralobule.
This will help prevent the need for contour grafts. After the
dorsal work has been completed, the septal extension graft
is secured and then tip suturing is performed as well as attachment of the tip complex to the graft. Once the tip is
finished, the nasal ligaments are reattached.

Domal Definition
Accentuation of domal definition is achieved with sutures.
With a subperichondrial dissection, the alar cartilages are
significantly more malleable and easier to shape with sutures. One of 2 sutures is used for domal creation with lateral

placement (depending on the amount of the lateral crural
steal).15 A cranial tip suture, as described by Kovacevich,16
is a triangular stitch across the neo-dome. This stitch
gives definition to the dome, while also straightening and
strengthening the lateral crura. A cephalic dome suture,
as described by Cakir, is a more aggressive suture.14 It is
used as a simple suture tied on the cranial edge of the
neo-dome. Intrinsically, the cephalic dome suture does
the same thing as a cranial tip suture; however, it gives
a sharper dome, more concavity to the lateral crura, and
major eversion of the caudal border of the lateral crura.
This suture is used in patients with thick skin, strong cartilage, and/or patients who request maximum tip definition.
More than 1 suture can be used on each dome and/or both
sutures can be used depending on the shape of the cartilage (Figure 2).

Lateral Crural Tensioning
After the nose is opened, the nasal tip is assessed. With
rare exception, every attempt is made to keep the entire
lateral crura, and not to violate the longitudinal scroll ligament. When necessary, a lateral crural steal is planned
to create the optimal dome point, to optimize projection/
rotation, and to stiffen and straighten the lateral crura
while everting the caudal border. This procedure is extremely valuable in wide tips with minimal definition and
underprojection as it provides projection, rotation, and
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Figure 2. Domal definition is achieved through the use of domal creation sutures with lateral placement. (A) The cranial tip
suture was developed by Kovacevich and involves a triangular suture sutured across the new dome. (B) The cephalic dome
suture was developed by Cakir and involves a simple suture tied cephalic to the new dome. Both sutures create domal
definition, stiffen and tension the lateral crura, and evert the caudal border of the lateral crura.

Kosins and Daniel

RESULTS
Eighty-six patients were female and 14 were male. The
average age was 27 years with a range from 16 to 59 years.
All patients had open rhinoplasty and the average follow-up
time was 13 months. The average operative time was 154
minutes. Thirty-six patients were of Latin descent (inclusive
of Central and South America) with 27 being of Mexican descent (3 were half-Mexican and half-European), 4 Brazilian, 2
El Salvadoran, 1 Guatemalan, 1 Colombian, and 1 Peruvian.
Twenty-eight patients were of Middle Eastern descent (20
Iranian, 3 Iraqi, 2 Syrian, 1 Lebanese, and 1 from Yemen).
Thirty were of European descent. Two patients were of
Indian descent. One patient was of Pakistani descent. Three
patients did not know their ethnic heritage. All patients had
preservation of the dorsal soft tissue envelope, and 36 patients had preservation of the of the soft tissue envelope
(dorsum and tip) and ligaments. Fifty-four patients had preservation of the alar cartilages. Thirty-one patients had dorsal
preservation. The combinations include:
•
•
•
•

PR-C (skin, dorsum and alars): 24 patients
PR-P (skin and dorsum): 2 patients
PR-P (alars and dorsum): 2 patients
PR-P (skin and alars): 7 patients

STE Preservation
Using the Obagi skin pinch test, and sometimes ultrasound, 22 patients were found to have thick skin, 60
were found to have normal skin, and 18 were found to
have thin skin. Tip dissection plane was recorded in all
patients. Thirty-six patients underwent subperichondrial
dissection to preserve maximum soft tissue coverage in
19 thin-skinned patients, to weaken the lateral crura in
9 patients, and to achieve both in 8 patients. The remaining patients underwent sub-SMAS or subdermal
dissections. The SSD plane was utilized for the dorsum
in all patients.

Tip Support and Alar Preservation
A columellar strut was used in 29 patients and a septal
extension graft (SEG) in 71 patients. During photographic
analysis, 29 patients were deemed to have either adequate projection or overprojection and/or strong lateral
crura. A columellar strut was used in these patients. The
remaining patients were underprojected or had adequate
projection with weak cartilaginous support. An SEG was
used in these patients. Of note, 76 patients were found to
have a plunging tip on smiling and were treated with either a columellar strut (18 patients) or an SEG (58 patients).
These tip support grafts were used to fix the tip position to
correct the plunging tip illusion.17 Nasal muscles, including
the depressor septi nasi, were not removed in any patient. All 76 patients had relief of the plunging tip illusion
posttreatment.
Fifty-four patients had total preservation of the lateral
crura without cephalic or caudal trim. Of the remaining 46
patients, 35 had a “slide under” procedure with preservation of the longitudinal scroll ligament, 7 had a formal
cephalic trim procedure because of the extreme strength
of the lateral crura, and 3 had lateral crural strut grafts
because of severe alar malposition and length in 2 cases
and reshaping in 1 case secondary to weak and deformed
lateral crura. One patient of 46 had a cephalic turnover to
treat concave lateral crura. Sutures were used to achieve
domal definition in all patients. Cranial tip sutures were
used in 68 patients and cephalic dome sutures in 28 patients. The remaining 4 patients received a combination
of sutures. A lateral steal procedure was performed in 88
patients with an average steal of 2.5 mm (range, 1-6 mm).
A domal equalization suture was used in all patients. No
intradomal sutures were used. Four tip position sutures
were used to gain projection and rotation. Alar contour
grafts were used in only 16 patients to fix asymmetries,
as opposed to over 80% of patients in the past.18 Lateral
crural tensioning has decreased the use of alar contour
grafts.
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lengthening of the infratip lobule (intrinsic tip). In addition,
a lateral crural steal helps to tension the lateral crura and
the tip complex, giving it strength and rigidity.
The neo-dome is marked bilaterally and checked to
make sure that the new lateral crural lengths from neodome to the lateral crural turning points are equal. After
domal creation, the domes are again checked to make sure
that the dome to turning point distances are equal on the
right and left side with equal tensioning. A domal equalization suture as described by Daniel is placed to create tip
symmetry.10 After suturing, the cephalic edges of the neodomes should just touch, creating the nasal tip polygons.
The last step is to attach the lobular segment of the middle
crura to the columellar strut or septal extension graft. These
sutures help to define the shape of the infralobule and the
columellar breakpoint. Intradomal sutures and sutures to
close the infralobular polygon are avoided. Transections of
lateral crura are never done unless a lateral crural strut graft
is to be placed. Ultimately, lateral crural tensioning occurs
due to 3 factors. First, the domal creation sutures create
tension by forming a flatter and stronger lateral crus with
the caudal border higher than the cephalic border. Second,
the lateral crural steal creates tension by shortening and
straightening the lateral crus. Third, attachment to a strut
and especially a septal extension graft tensions the tip medially. The combination of the 3 creates a rigid tip complex
tensioned at all 3 legs of the tripod.
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Dorsal Preservation
Thirty-one patients underwent dorsal preservation. In 2 of
31 patients, a cartilage-only preservation was done by removing the bony cap, removing a subdorsal strip, releasing
the cartilaginous dorsum from the nasal bones laterally,
and suturing the cartilaginous dorsum down to the underlying septum (Figure 3). Release of the bony pyramid and
osteotomies were not necessary. The average resection
of septum measured 4 mm (range, 2.5-8.5 mm). Only one
patient was male. The bony cap was partially removed in
7 of 31 patients to transform the dorsum into a more cartilaginous vault if the hump appeared to be kyphotic or
longer nasal bones were present. The undersurface of
the dorsum was scored in 29 of 31 patients; in the 2 patients where it was not, the dorsum was straight and simply
overprojected. Of the dorsal preservation patients, 6 of 31
patients had a radix graft of fascia or diced cartilage in fascia to maintain an ideal radix position. Camouflage grafts
were not necessary along the transverse osteotomy line
although removal of a palpable step was done in 2 of 31
patients with a 3-mm osteotome.
All 31 patients underwent 3-point fixation. Two patients
also had cartilage wedges placed in the lateral osteotomy
sites bilaterally to hold the bony pyramid in place. No patients required revision surgery and no patients had the
dorsum dislocate anteriorly after surgery. Three patients

still appeared to have a slight hump posttreatment but
did not request revision. Two of these patients had kyphotic humps and 1 had long nasal bones and the bony
cap had not been removed. One patient had a slightly
underprojected tip secondary to an error in judgment in
that the patient needed an SEG. Ten consecutive patients
underwent ultrasound of the dorsum to demonstrate to
them the changes made during surgery. In all 10 patients
the dorsum flattened and the radix and ASA points were
lowered. Eight patients were determined to have a straight
dorsum from primarily osseocartilaginous joint flexion. The
remaining 2 patients had incomplete flexion; however, the
hump also disappeared secondary to lowering of the radix
and ASA points (Figure 4).

Revisions
Three revision surgeries were necessary. One patient originally underwent ultrasonic rhinosculpture and remained
with a wide dorsum requiring formal piezoelectric osteotomies. One patient had middle vault asymmetry and required a spreader graft on 1 side. Previously only spreader
flaps had been used. The last patient requested less tip
definition/projection and her septal extension graft was
lowered. No revisions were necessary for the dorsal preservation cohort and no patients had revision surgery for
nasal airway obstruction.
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Figure 3. In patients with a small dorsal hump and ideal dorsal aesthetic lines, a cartilaginous dorsal preservation can be
performed. The patient in this example is a 28-year-old female. (A) First, the bony cap is removed with the use of piezoelectric
instrumentation. The purple dot marks the original position of the keystone junction. Eight millimeters of dorsal bone have been
removed as well as the lateral keystone area. (B) Second, the septal strip is removed and the cartilaginous dorsum is released
laterally from the bony pyramid attachments (perichondroperiosteal attachments). (C) Finally, the cartilaginous dorsum is sewed
down to the underlying subdorsal septum and the lateral bone edges are removed. In this way, the cartilaginous dorsum is
preserved and the middle vault is never opened.
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In general, the most common revision a surgeon will encounter is a residual hump/convexity if the bridge was not
lowered enough. This is fixed by removing an additional septal
strip followed by release of the bony pyramid. Dislocation of
the osseocartilaginous vault is also theoretically possible, but
is prevented with suture fixation as described above. In the
closed approach, this is more difficult to perform.

Morbidity
There was no incidence of surgical bleeding requiring operative intervention. One patient had a submucosal septal
infection requiring drainage and antibiotics. Her culture
was positive for Pseudomonas. No septal perforations
were found on posttreatment speculum examination.

Case Studies
Four representative case studies are presented as Figures
5 to 8; these demonstrate PR-C (Figure 5), and various combinations of PR-P, namely, PR-P(SD) (Figure 6), PR-P(AD)
(Figure 7), and PR-P(SA) (Figure 8), where S, D, and A indicate skin, dorsum, and alars, respectively.

DISCUSSION
Each of the 3 critical components of PR can be discussed
in terms of their actual execution as well as how they fit
within the spectrum of rhinoplasty techniques.

Preservation of the STE
The standard dissection plane in rhinoplasty for the tip and
dorsum has been the sub-SMAS plane. This is a distinct

plane directly above the perichondrium. Surgeons who
perform rhinoplasty, and specifically secondary rhinoplasty, are cognizant that dissection through the SMAS
layer (instead of below the layer) causes more tissue injury,
bleeding, and a longer recovery process. In fact, possibly
the most difficult aspect of secondary rhinoplasty is dealing
with a difficult soft tissue envelope. Fascia grafts, dermal
grafts, fat grafting, and, most recently, microfat-infused soft
tissue augmentation have been used to rehabilitate the soft
tissue envelope.2 Preservation of the soft tissue envelope
and nasal ligaments is paramount to avoiding long-term
deformities. Cerkes19 described a subperichondrial dissection of the nasal dorsum for the purpose of camouflage and
dorsal reconstruction. However, the skin was first lifted in
a sub-SMAS plane and then the perichondrium separately
dissected from the upper lateral cartilages. Although the
perichondrium is specifically preserved, the tissue layers
between the perichondrium and SMAS are not. Cakir4 proposed a full SSD of the nasal tip and dorsum with preservation of ligaments. Although this is technically challenging,
bleeding is almost entirely absent from the operative field.
If done correctly, a perichondrial-periosteal sheet is lifted
off the osseocartilaginous nose. The subperiochondrialsubperiosteal plane is utilized in the dorsum in all cases
and includes the tip in the following cases: (1) thin STE;
(2) normal thickness STE and normal cartilages; and (3)
normal STE but cartilages are excessively strong and/
or convex. SSD weakens the lower lateral cartilages and
allows them to be much more malleable. This is the preferred plane because the soft tissues, vessels, nerves,
and lymphatics of the STE remain undisturbed. This preservation of soft tissues results in faster healing time with
less swelling and induration as demonstrated previously
on ultrasound examination.20 A SSD is always done over
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Figure 4. (A) Ultrasound view of a 26-year-old female patient with V-shaped nasal bones before a dorsal preservation
procedure. The bone and cartilage are labeled, and the dorsal hump is clearly seen. (B) Three-month posttreatment view
demonstrating a straight dorsum. Note that the osseocartilaginous vault has flexed and descended posteriorly. The bone and
cartilage are marked as well as the radix osteotomy site. The vault has flexed and descended posteriorly.
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Figure 5. Complete preservation rhinoplasty (PR-C) case
example. A 24-year-old female of Hispanic background
complained of a dorsal hump, bulbous tip, and plunging
tip on smiling. Pretreatment (A, C, E, G, I) and 1-year
posttreatment (B, D, F, H, J) views are shown. The Obagi
skin pinch revealed normal thickness skin and she had
fairly strong alar cartilages that measured 7.5 mm in
width intraoperatively. A subperiochondrial-subperiosteal
dissection of the tip and dorsum was selected with
preservation of all ligaments and alar cartilage. Tip suturing
was performed with cephalic dome sutures and a 2.5-mm
lateral steal procedure. The patient had an underprojected
nasal tip and therefore a septal extension graft was chosen.
Her dorsum was found to be ideal on anterior view, with

the dorsum for 2 reasons. First, it weakens the cartilaginous vault, making it more pliable. Second, it facilitates
dissection across the perichondrial-periosteal junction at
the keystone area, which is a key maneuver to allow the
osseocartilaginous joint to flex. The SSD was used in 100
patients over the dorsum and a full SSD over the dorsum
and tip in 36 patients.
Preservation of Pitanguy’s ligament and the vertical
scroll ligaments (which connect the longitudinal scroll
ligament to the SMAS) is preferred in all cases unless a
subdermal dissection of the nasal tip is used to excise the
ligaments for maximum tissue debulking. These ligaments
are marked and divided when opening the nose and reattached during closure. This accomplishes 3 goals. First,
it preserves the normal anatomy of nose and prevents
supratip or transversalis bulging posttreatment. Second,
the ligaments form the supratip break and scroll facets
that are critical to closing dead space and creating tip
definition. Third, Pitanguy’s ligament in particular is critical to long-term tip support. Dividing Pitanguy’s ligament
causes the tip-defining points to drop 4 mm posteriorly
and 3 mm caudally on average when opening the nose.21
V-shaped nasal bones, and a dorsal preservation (pushdown) of 4 mm was performed. Posttreatment the nasal
hump has been eliminated, the dorsal aesthetic lines are
narrow and symmetric, and the nasal tip has much better
definition. Chin augmentation and suction-assisted lipectomy
of the neck were also done for facial balance.
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Reattachment gives the nasal tip projection and rotation,
as well as a “rubber band” effect between the SMAS that
travels through the supratip region and posterior to the
medial crura. When this rubber band is released, projection is lost and the infralobule bulges caudally. It should be
noted that when a septal extension graft is used, reattachment of Pitanguy’s ligament sometimes creates an unnatural fullness in the supratip area. If this occurs, a supratip
stitch is used, as described by Guyuron et al,22 to close the
dead space.

Preservation of the Dorsum

Figure 6. Partial preservation rhinoplasty involving skin
and dorsum [PR-P(SD)] case example. A 32-year-old female
of European background presented with a dorsal hump
and plunging tip on smiling. Pretreatment (A, C, E, G, I) and
13-month posttreatment (B, D, F, H, J) views are shown. The
Obagi skin pinch revealed thin skin and she had cephalic
and caudal excess of her lower lateral cartilages (12 mm in
width). A subperiochondrial-subperiosteal dissection of the
tip and dorsum was selected. A 1.5 mm autorim flap was
performed bilaterally to treat caudal excess as well as a
slide-under flap of excess cephalic alar cartilage measuring
2.5 mm. Tip suturing was performed with cephalic dome
sutures and a 2-mm lateral steal procedure. The patient
had adequate projection and a columellar strut was chosen.

The concept of dorsal preservation is simple—preserve
the dorsum by lowering the osseocartilaginous vault with
subdorsal resection instead of traditional dorsal reduction. The keystone is kept intact and the middle vault is
not opened; therefore irregularities, asymmetries, and
long-term distortion are avoided. Technically, a few points
should be emphasized. The open approach with a tip split

Her dorsum was found to be ideal on anterior view with
V-shaped nasal bones, and a dorsal preservation (pushdown) of 3.5 was performed. Posttreatment, the nasal hump
has been eliminated, the dorsal aesthetic lines are narrow
and symmetric, and the nasal tip has better definition with a
more ideal facet polygon. Chin augmentation and suctionassisted lipectomy of the neck were also done for facial
balance.
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is technically easier than a closed approach. Beginning the
septal strip removal at the W-point is conservative and allows for ASA lowering separately. This sequential excision
avoids a visual saddle deformity with too much lowering of
the dorsum caudally. The septal strip is always done before osteotomies as it allows for a “bail-out” to the traditional reduction method. Dorsal preservation can make a
much smaller nose than traditional reduction methods, especially cephalically where the bony pyramid is lowered.
Patient selection is the key to success. Dorsal preservation
plays almost no role in secondary rhinoplasty unless the
dorsum has had no surgical manipulation and the septum
is intact, which is rare.

Patient Selection
Figure 7. Partial preservation rhinoplasty involving alars
and dorsum [PR-P(AD)] case example. A 26-year-old female
of Hispanic background presented with a dorsal hump,
plunging tip on smiling and low radix. Pretreatment (A, C, E,
G, I) and 1-year posttreatment (B, D, F, H, J) views are shown.
The Obagi skin pinch revealed normal thickness skin, but
she was felt to have weak alar cartilage. A sub-superficial
musculoaponeurotic system dissection was done of her tip
and a subperiochondrial-subperiosteal dissection of her
nasal dorsum. Tip suturing was performed with cranial tip
sutures and a lateral steal procedure of 1 mm. The patient
had inadequate projection and weak cartilage, so a septal
extension graft was chosen. Her dorsum was found to be
ideal on anterior view with S-shaped nasal bones and a

When selecting patients, the initial decision is made
by inspecting the natural dorsum in terms of the width
and shape of the dorsal aesthetic lines on frontal view.
Selection will be different for each surgeon depending on
his/her tolerance for asymmetries, deviation, and width. If
low radix. A dorsal preservation (push-down) of 4.5 mm
was performed after removal of the bony cap. The bony
cap was removed to transform the dorsum into a more
flexible framework. A radix graft was added for balance.
Posttreatment, the nasal profile is straight with good tip
projection and definition. The plunging tip illusion has been
eliminated.
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the dorsum is not totally ideal in terms of width and the
shape of dorsal aesthetic lines, the senior author (AMK)
chooses a traditional reduction method. Once a surgeon
has decided that the dorsum is ideal on anterior view, the
next step is to examine the profile. The following should
be assessed.

Position of Radix
With dorsal preservation, the radix lengthens in the vertical
plane and the starting point of the nose (nasion or radix point)
moves caudally. Ideal patients have a normally positioned or
slightly high radix. Patients with a low radix, strong glabella,
and/or a prominent premaxilla must be approached more
carefully and a radix graft considered. Dorsal preservation
in these patients may result in a short nose.
Figure 8. Partial preservation rhinoplasty involving skin
and alars [PR-P(SA)] case example. A 22-year-old female
of European background presented with a wide dorsum,
bulbous tip, and dorsal hump. Pretreatment (A, C, E, G, I)
and 1-year posttreatment (B, D, F, H, J) views are shown.
The Obagi skin pinch revealed normal thickness skin and
normal alar cartilages. A subperiochondrial-subperiosteal
dissection of her nasal tip and dorsum was done. Tip
suturing was performed with cephalic dome sutures at the
native domes. The patient was felt to have inadequate
projection, so a septal extension graft was chosen. Her
dorsum was found to be wide throughout, and therefore
a 3 mm dorsal reduction was done. Bilateral medial
oblique and low to high osteotomies were performed with
piezoelectric saws to narrow the bony dorsum. Middle

Type of Hump
Ideal patients for dorsal preservation have a straight,
overprojected dorsum. In these cases one can lower the
whole dorsum without removing any hump. However, most
patients have a hump and understanding the difference
between a V- and an S-shaped humps is critical to the
vault reconstruction was completed with spreader flaps.
Posttreatment, the nasal profile is straight with narrow
and symmetric dorsal aesthetic lines. The tip contour is
improved. Basal view asymmetry was introduced because a
side to side septal extension graft was used on the left side
of the caudal septum. Care must be taken to make sure it
does not bulge into the airway.
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Length of Bony Vault
Longer bony vaults (nasal bones) are more difficult to
flatten because cartilage is easier to flex than bone. Dorsal
preservation patients who have primarily cartilaginous
noses should be chosen. Alternatively, the bony cap can
be removed, which transforms the dorsum into one that is
more cartilaginous.

Position of ASA
The position of the ASA must be inspected carefully before treatment is started. A surgeon may take out a strip of
septum only to find that they have caused what appears
to be a saddle deformity. Visualization of a straight nose
via sonogram demonstrates that the keystone area projects much more than the sellion or ASA. It is the soft tissue
envelope thickness that makes the nose look straight.
Avoiding this problem will be discussed below.

Position of Radix Relative to Premaxilla
Aesthetically, radix position relative to the subnasale is inspected, and in most patients the radix and subnasale lie in
approximately the same vertical facial plane. Patients with
a prominent maxilla and/or subnasale often complain of tip
overprojection. The prominent premaxilla gives the visual
appearance of overprojection because the nose is sitting on
a platform that is overprojected. Dorsal preservation in these
patients can create an overprojected nose that sticks out
like Pinnochio. The appearance occurs because the radix
lengthens and moves caudally, giving an even bigger discrepancy between the radix and tip-defining points. These
patients often do better with radix grafting and/or reducing
the dorsum more caudally than cephalically.

Using this type of analysis, the dorsum was preserved
in 31% of patients who the senior author (A.M.K.) felt had
an ideal dorsum and characteristics for a push-down
procedure.

Preservation of Alar Cartilages
Preservation of the alar cartilages, and in particular the
lateral crura, has been evolving over the past decade. In
2009, Ozmen et al24 described a technique of incising
the cephalic lateral crura longitudinally and then sliding
the intact cephalic portion of the lateral crus underneath
the remaining strip. This method ensures preservation of
the scroll ligament complex and its attachments between
the upper and lower lateral cartilages. Gruber et al25 further popularized the concept of preserving the cartilage
by creating an “island” of cephalic lateral crus to prevent
alar retraction. The disadvantage of this technique was
that it achieved mobility of the cephalic island segment
with an intercartilaginous incision, thus compromising the
scroll ligament. The next major advance was the concept
of sidewall tensioning advanced by Davis.26 He stated that
the combination of lateral crural steal and a septal extension graft had the following 3 benefits: (1) preservation of
the structural support of the lateral crura and accessory
cartilages; (2) maintenance of nasal valve function without
disrupting the scroll area; and (3) shortening of excess
lateral crural length. However, small excisions were removed immediately lateral to the domes and occasionally
segmental excisions at the domes in large and/or asymmetric tips. In short, Davis feels that tensioning is superior
to transection and transposition. To circumvent segmental
excisions at the dome when doing a lateral crural steal,
Cakir et al14 excised segments at the junction of middle
and medial crura. Theoretically, this is preferential as this
segment does not provide support when a columellar
strut or septal extension graft is used. Gerbault27 has recently reported tensioning the lateral crus to the pyriform
ligament, which is lateral tensioning of the lateral crus.
Essentially, the lateral crus can be tensioned with sutures
medially (domal creation with lateral crural steal), with sutures laterally to the pyriform ligament, and with a septal
extension graft.
Ultimately, the goal is to reposition and rearrange the
alar cartilage to achieve the desired goal without excising
any cartilage. As noted in the Results section, 54 patients
had total preservation of the lateral crura and an additional 35 had a slide-under procedure as advocated by
Ozmen. In these 89 patients, the scroll-ligament complex
was kept completely intact. When possible, preserving alar
cartilage and the scroll-ligament complex is important to
maintaining long-term tip shape and stability. Tensioning
is always done with domal sutures with or without a lateral
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initial selection of patients for dorsal preservation.23 It is
technically easier to “flatten” the osseocartilaginous vault
in patients with a V-shaped hump as they have only 1 locus
of angulation. S-shaped humps are more difficult as they
tend to have an acute takeoff of the hump from the sellion,
resulting in a high kyphion point and a second locus of angulation. It has been my experience that these noses are
very difficult to flatten even with more advanced technical
maneuvers. In these cases, large amounts of septum and
perpendicular plate of ethmoid are resected, allowing the
dorsum to push down further cephalically, and essentially
the thick radix soft tissue envelope camouflages the hump.
Patients tell the surgeon that their nose looks straight but
they can still “feel” the hump. This is true because the
hump has not been flattened; the surgeon has taken advantage of the thick radix soft tissue envelope that is often
4 times thicker than the keystone soft tissue envelope. In
summary, dorsal preservation patients should be chosen
who have an overprojected and straight dorsum, small
humps, and V-shaped nasal bones (humps).
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steal procedure. A septal extension graft is often preferred as a third method of tensioning as the domes can
be “pulled” onto the graft. With a columellar strut, transections of the medial crura are more common as the lateral
steal produces increased rotation and projection, and because the columellar strut is floating, it cannot tension the
tip complex.

The limitations of this study include its retrospective nature. Furthermore, dorsal preservation surgeries were
only being perfomed by the author for a few months before the start of the inclusion period. The learning curve
is ongoing. In addition, the boundaries of dorsal preservation were initially pushed to understand which patients
benefited most. In current practice, only 35% to 40% of
patients undergo dorsal preservation. One-year follow-up
is adequate for an article but inadequate in terms of
long-term longevity of dorsal preservation in particular.
The reader interested in larger studies with long-term
follow-up is referred to articles by Saban et al.5,6 Finally,
no formal airway obstruction measurement tool was used
although no dorsal preservation patients subjectively
complained of airway obstruction. When septal strips
larger than 6 mm are removed, the surgeon must inspect
the airway carefully to make sure the pyriform has not
been narrowed too much.

CONCLUSIONS
PR represents a paradigm shift in rhinoplasty. In the majority of patients, the dorsal soft tissue envelope can be
preserved as well as the nasal ligaments. When possible, the lateral crura should be preserved and tensioning techniques should be chosen over excision.
Dorsal preservation is an excellent technique if patients
are chosen properly. No dorsum looks as good as a
natural dorsum, and long-term issues with the middle
vault and keystone area can be avoided. Some patients
will benefit from total preservation where nothing is
removed/disrupted and the underlying structures are
simply reshaped.
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